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1 Introduction

This technical memo randum reports the multimodal transportation needs for

Nebraska between fiscal years (FY) 2021 and 2040 ,where Pgdt cumc Hu" hkuecn
year runs fromJuly 1toJune30. Pgdt cumcHu"vtcpurqtvcvkgp"u{u\
many modes, including automobiles and b uses, bicycles, pedestrians, rail

transportation, aircraft, and boats and barges. The infrastructure and

activities that allow these modes to operate involve multiple levels of

government as well as the private sector. This technical memorandum

guantifies and monetizes 20 -year transportation needs associated with the

infrastructure , assets, and activities that allow these modes to operate, and it

distinguishes between needs associated with state -owned infrastructure and

those that are the responsibility of other governments or organizations.

The needs analysis presented in this technical memorandum draws from
multiple existing plans and studies where relevant analysis already exists, and
it presents original analysis for modes and assets that are not includ ed in
existing plans or studies.  Notably, the needs  analysis for the Nebraska 2040
Statewide Transportation Plan is consistent with the legislatively mandated
2019 State Highway Needs Assessment for the modes and assets included in
the 2019 Siate Highway Needs Assessment .*This needs analysis also draws
from other existing plans and studies conducted by the Nebraska
Department of Transportation ( NDOT ), metropolitan planning organizations
(MPOs), and local governments for the relevant needs categories . More
details are provided in the memorandum sections corresponding with the
needs category . Finally, this technical memo randum also presents original
analysis for modes and assets that are included neither in the 2019 State
Highway Needs Assessment  nor in other state, MPO, or local plans or studies.

1.1 Structure
The technical memorandum has seven sections including Section 1
(TIntroduction T 4Four of these sections present needs for a particular needs
category corresponding with a set of modes or assets, and each section
summarize s the methodology used for assessing needs . They contain
subsections for individual asset types, which define the scope of the needs,
describe the data that informed the analysis and the methods used to
conductit, and highlight standards used to define the needs . The standards
used to define needs in a later subtask of Task 5. Needs for some modes or
assets were defined in a way that did not require performance -based
standards or metrics , such as needs based on historical budgets. In these
cases, the subsection on standards summarizes the method that was used
instead of performance  -based standards since this method may also be
appropriate for inclusion in needs validation . The subsections for each needs
categ ory presentthe dollar amounts associated with the 20 -year needs . All
dollar amounts are in  constant 2019 U.S. dollars unless otherwise specified.

Needs Analysis
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The final two sections of the memorandum combine the multiple modes and
assets into statewide transportation needs and list the references. The
following paragraphs summarize each of the six sections that follow the
Introduction in more detail.

Section 2 * $tate Highway System T presents the needs associated with the
bridges and roads of the State Highway System. These notably include needs
related to pavem ent and bridge preservation, roadway and bridge

modernization, and capital improvements . All of these need categories derive
directly fromthe 2019 State Highway Needs Assessment

Section 3 * Ancillary Assets for the State Highway System I assesses needs
associated with ancilla  ry assets of the State Highway System, including
roadway maintenance ;rest areas ; weigh stations ; and intelligent

transportation systems (ITS) , lighting, and traffic signals . Needs associated
with weigh stations and roadway maintenance derive from original analysis ,
while the other needs areas derive from the 2019 State Highway Needs
Assessment .

Section 4 * Non - State Roads and Bridges T #&ssesses needs associated with
the non -state roadway sys tem. These primarily include pavement and bridge
preservation needs for non -state roads and bridges, which are primarily
locally owned . Needs for both of these categories derive from original
analysis .

Section 5 * Non -Highway Needs T includes non -roadway needs, including

those related to urban and rural transit, rail roads , aviation, intercity bus
transportation, ports and waterways , and bicycle and pedestrian

transportat ion. While rural transit and rail needs derive from the 2019 State
Highway Needs Assessment "vjg"qgvijgt" oad dpnvét'frong gother”
state, local, and MPO -level plans and studies

Section 6 * $ummary of Findings T €ombines the needs from the four
previous sections intoa n overall needs estimate for the state wide and
multimodal transportation system between 2021 and 2040 .

Finally, Section 7 (TReferences T fists the plans, studies, documents, and
interviews cited in the needs analysis .

1.2 Summary of Findings
Statewide needs total $28.94 billion . Forty -six percent of this total is related
to the S tate Highway System either as pavement and bridge needs for the
State Highway System ( 41%) or ancillary assets ( 5%). The largest needs
category is for non - state roads and bridges, with 45 percent of the total.
Finally, non -highway needs, which include urb an and rural transit, bicycle and
pedestrian transportation, aviation, rail, and ports and waterways, are over
9 percent of total. ~ Figure 1-1summarizes the needs by category, and the

Needs Analysis
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following sections provide details on needs in each category . Section 6
contains more detailed results .

Figure 1-1 Needs Share by Category

Non-Highway
Needs
8.61%
State
Highway
System
41.17%
Non-State
Roads and
Bridges
44.97%
Ancillary
Highway Assets
5.26%
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2 State Highway System

Needs associated with the State Highway System include three major
categories of activitie s on state -owned roads and bridges.

9 Asset preservation : Includes activities that protect Nebraska ]
investmentinthe  State H ighway S{ uvgoHu" kpht cuvtwevwtg"cpl
service life.
1 Capital improvements : Includes improve ment s thata dd capacity or
support economic growth.
1 System modernization  : Includes improvements to the State Highway
System that upgrade safety, roadway geometry , or mobility  without

adding capacity

Each of the following subsections discusses one of these three categories
associated with roadways and roadway surfaces, or bridges. The needs i n this
section derive directly from the 2019 State Highway Needs Assessment . The
2019 State Highway Needs Assessment includes several subcategories of

needs under roadway modernization which are included in this technical

memorandum in Section 3 * Ancillary Assets for the State Highway System T+
to highlight their distinct needs.

The following subsections provide details on the calculation of needs on the
State Highway System, which total $1191 billion . Figure 2-1summarizes the
needs associated with each mode.

Needs Analysis
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Figure 2-1 State Highway System Needs

Bridge
preservation,
$719.46 million

Bridge
modernization,
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Roadway and
bridge capital

improvements,
$3.20 billion
Pavement
preservation,
$6.91 billion
Roadway

modernization,
$871.36 million
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2.1 Pavement Preservation
This section describes the pavement preservation needs for the State
Highway System . Pavement preservation nee  ds include the activities that
counteract deterioration and structural decline to extend the service life of
pavement on the State Highway System, which includes approximately

10,000 centerline miles of state -owned roads. 2 Pavement preservation
treatments include crack or joint sealing, armor coats, milling, resurfacing,
and replacements, among other pavement treatments. 3

2.1.1 Data Sources

The 2019 State Highway Needs Assessment presents pavement preservation
needs. The primar y data that NDOT used to calculate pavement preservation
needs forthe 2019 State Highway Needs Assessment are pavement condition
data that NDOT collects annually, programmed projects, and data on the

pavement inventory, traffic volumes, and deterioration rates that are stored
k p" PF @aveiment Optimization Program (POP). 4 Table 2-1summarizes the
data sources used in assessing pavement preservation need s for the State

Highway System.

Table 2-1 Data Sources for Pavement Preservation

Name Publishing Publication Year
Organization
Pavement inventory and NDOT Collected annually

condition data for the State
Highway System

Pavement Optimization Purchased Not applicable
Program (POP) software
Pavement preservation NDOT 2019

costs associated with the
Metro Area Travel
Improvement Study  (MTIS)

NDOT collects pavement inventory and condition data annually for the State
Highway System ° using an inertial profiling system in a specially equipped

van that collects data on roadway smoothness, rut depth, texture, and

faulting, and well as photos of the pavement. This data allows NDOT to

calculate a Nebr aska Serviceability Index (NSI) rating, % which uses a

hundred - point scale where higher values correspond with better pavement
condition. *

Pavement preservation needs were also supplemented by a 20-year list of
pavement preservation projects for interstat e highways and freeways in the
region of the Omaha ¢ Council Bluffs Metropolitan Area Planning Agency

(MAPA) to account for pavement preservation spending in the Metro Area
Travel Improvement Study (MTIS).®

Needs Analysis
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2.1.2 Methodology

NDOT used the POP to  estimate the spending required to achieve the

performance target for the State Highway System within the first ten years of

the forecast period, and then to maintain that level of performance for the

rest of the 20 -year forecast period. NSl is weighted by centerline miles .° The
POP optimally selects and assigns treatments within a given budget. 10
Additionally, pavement preservation costs calculated in the MTIS report were

added with other preservation costs. 1

2.1.3 Standards

The primary standard used in setting pavement preservation needs is to

achieve an average weighted NSI for the State Highway Sys tem of 84.7. This
target is derived from the average weighted NSI that would be achieved if
approximately 500 miles of the State Highway System were resurfaced each

year, allowing the entire system to be repaved once every 20 years on

average. 2 This perfo rmance target for the entire State Highway System is
dgvyggp" PFQV Hfarthe omeighted avérage NSI for interstates and for

the non -interstate National Highway System (NHS) respectively. 3 Table 2-2
lists the standards related to pavement preservation needs.

Table 2-2: Standards for Pavement Preservation

Standard Appropriate for Needs
Validation?
Average weighted NSI NDOT Yes. The standard is not derived
of 84.7 from an external standard or
regulation.
2.1.4 Results

Pavement preservation needs for the State Highway System between FY 2021
and 2040 total $6.91billion .**

Needs Analysis
November 30, 2020



NEBRASKA DEPARTMENT OF TRANSPORTATION 2040 STATEWIDE TRANSPORTATION PLAN

2.2 Roadway Modernization
Roadway modernization in the 2019 State Highway Needs Assessment
kpenwfgu"Tuchgv{."iggogvtke." gt "mtddk nkv{"kort q
ecrcekv{"vaqg" vJPThis seqionfdgcanfebts needs associated with all
of the elements of roadway modernization from the 2019 State Highway
Needs Assessment except for rest areas, ITS, lighting, and traffic signals.
These three assets are dis cussed in dedicated sections of the technical
memo randum . The following elements of roadway modernization are
addressed in this section on roadway modernization.

1 Interstate deficiencies (non -six-lane): This element comprisesw  ork on
the portions of  1-80 that are currently  four lanes and are expected to

be four lanes for the foreseeable future. These portions of | -80 are
w est of Grand Island ,* and needs primarily include interchange -related
work. 7

1 Other miscellaneous interstate : This elementincludes ¢  osts associated
with barrier seals, and repairs to damaged sign structures, among
other activities .*®

1 Ruraland municipal roadway deficiencies : These deficiencies are
corrected throughr  oadway improvements that do not inc rease

capacity, such as geometric improvements related to number of lanes,
lane width, shoulder width, or stopping sight distance related to
vertical curves.

1 Gravel roads: This need element includes the ¢ ost to pave all gravel
roads on the State Highway Sy  stem.

1 Rural intersections: Rural intersection needs are the ¢ osts to improve
twtecn"kpvgtugevkgpu"Tykvj"jkij"edcashhke" xqnw
j kuvégt {07

2.2.1 Data Sources
Table 2-3 lists the primary data and data sources that informed assessment
of roadway modernization needs, which are detailed below

1 Interstate deficiencies: Gx gt { " {gct " PFQVHuU" Kpvgtuvcvg"Vc
exam ines every section of interstate and identifies future work for the
Interstates , with special focus on the one -and -six year program .% In
addition, the 30-year /nterstate Pavement Replacement Plan identifies
segments that are expected to require replacements and the year in
which the work is expected to occur. =

§ Other miscellaneous interstate : fDther miscellaneous k p v gt westsv g H
are based on the relevant projects that NDOT has programmed.

1 Ruraland municipal roadway deficiencies : The primary d ata sources
for analyzing rural and municipal roadway deficiencies are the roadway
inventory and roadway standards. Roadway design standards for new
and reconstructed roads are provided by the Board of Public Roads

Needs Analysis
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10

Classification and Standards in Title 428 of the Nebraska

Administrative Code. 22

Gravel roads: PFQVHuU" cpcn{uku"gh"vjg"equv"vg"rcxg
paving equvu"dcugf"qgp" PFQVHuU" kpvgtpcn"cpcn{uku
the State Highway System, from which NDOT determines the length of

gravel roads.

Right of way: The right -of-way analysis uses 10 -year project cost

averages.

Rural intersections:. PFQVHuUu" pggf u”"cuuguuogpv"haqgt
informed by 20 -year traffic forecasts and historical crash records.

n

t wt cr

Table 2-3: Data Sources for Roadway Modernization

Publishing Publication Element
Organization Year
Interstate Pavement NDOT 2019 Interstate
Replacement Plan deficiencies
(30-Year)
Roadway design standards Board of 2016 Rural and
from Title 428 of the Public Roads m unicipal
Nebraska Administrative Classifications roadway
Code and deficiencies
Standards *
Roadway inventory NDOT Not Rural and
published m unicipal
roadway
deficiencies
Unit costs to pave gravel NDOT Unknow n | Gravel roads
roads
State Highway System NDOT Unknown Gravel roads
inventory
20 - year traffic volume NDOT Unknown Rural
forecasts intersections
Historical crashes NDOT Unknown Rural
intersections

2.2.2 Methodology
This subsection summarizes the methodology used to calculate each
component of the roadway modernization needs.

1

Interstate  deficiencies : Needs for interstate deficiencies are from
programmed interchange projects

Other miscellaneous interstate : fDther miscellaneous interstate needs
include programmed costs for interstates related to barrier seals,

repairs to damaged signs, and similar activities . Needs are the sum of
these programmed costs.

Needs Analysis
November 30, 2020



NEBRASKA DEPARTMENT OF TRANSPORTATION 2040 STATEWIDE TRANSPORTATION PLAN
11

1 Rural and municipal roadway deficiencie s: The roadway inv  entory for
the State Highway System was compared with design standards to
identify areas where the roadway does not meet design standards.

Standards differ for urban and rural areas. For first - class cities with the
largest population,  ?* roads within the U.  S. Census Bureau's urban area
boundaries are considered urban, and for second - class cities 2° roads

within municipal corporate boundaries are considered urban. All other
roads are considered rural. Standards correspond with forecasted
future ADT in 2040. Ne eds for roadway modernization are the
construction costs to correct deficiencies. Construction costs include
right -of -way costs and roadway resurfacing.

9 Gravel roads : Needs associated with gravel roads include the costs to
pave and bring up to standard the 39 centerline miles of
NDOT -operated gravel highway.  2® These are calculated by applying the
unit cost to pave gravel roads that NDOT has estimated to the 39
centerline miles of gravel roads on the State Highway System.

1 Right of way: Right -of -way needs are based on the 10  -year average of
right - of -way related project costs. Those costs are assumed to be
repeated for each year in the 20-year need analysis period.

1 Rural intersections: Rural intersection needs are determined by
multiplyin g the worst -case scenario interchange costs times the
number of rural intersections that may need improvements in the
future. Intersection candidates were determined by an ongoing
cpecn{uku"kp"PFQVHU"Vtchhke" Gpi kpggt kpi " Fkxk
inters ections with crash rates higher than the statewide average. Final
intersection selection includes deputy director input 22

2.2.3 Standards

Table 2-4 shows the standards used in the calculation of roadway

modernization needs. The primary standards relate to rural and municipal

roadway deficiencies and are standards for number of lanes, lane width,

shoulders, and vertical curves. Standards vary based on functi onal
classification, ADT, and whether the road is new | reconstructed, or is
undergoing resurfacing, restoration, and rehabilitation (3R) work. 2 Rural
intersection needs also involve standards related to crash rates . Needs for
other roadway modernization elements are assessed in a way that does not
involve comparison with performance thresholds or standards.
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Table 2-4: Standards for

Source
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2040 STATEWIDE TRANSPORTATION PLAN

Roadway Modernization

Appropriate for
Needs Validation?

Element

Lane width Board of Public Roads No. Derived from Rural and municipal
(varies based Classifications and regulation. roadway

on roadway Standards deficiencies
characteristics)

Shoulders Board of Public Roads No. Derived from Rural and municipal
(inside and Classifications and regulation. roadway

outside) (varies | Standards deficiencies

based on

roadway

characteristics)

Vertical curves

Board of Public Roads

No. Derived from

Rural and municipal

(varies based Classifications and regulation. roadway
on roadway Standards deficiencies
characteristics)
Crash rates NDOT Traffic Yes. The standard Rural intersections
above Engineering Division. originates with
statewide NDOT.
average
2.2.4 Results

Roadway modern ization needs between 2021 and 2040 are $871.36 million
This excludes the n  eeds associated with rest areas, traffic signals, and ITS :
which are documented in other section s of this technical memo  randum .
Table 2-5 shows the needs breakdown by element of roadway

modernization.

Table 2-5: Roadway Modernization Needs

Topic Amount (Millions)

Interstate  deficiencies $33.31

(non -six-lane)

Interstate other misc. $2.82

Rural and municipal $336.54

roadway deficiencies

Gravel roads $59.69

Right of way $34.00

Rural intersections $405 .00
Subt otal $871.36
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2.3
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Roadway and Bridge Capital Improvements

Roadway and bridge capital improvement needs for the State Highway
U{uvgo"kpenwfg"rtqlgevu"vjcv"kpetgcug"ecrcekv{
roads, interchanges, additional lanes, upgrading freeways, and the

completion of the expressway sys v g 0*0 Roadway expansion needs include

the following elements.

91 Projects under the Build Nebraska Act (BNA) and Transportation
Innovation Act (TIA) between 2020 and 2033: The Nebraska
Legislature passed the BNA in 2011 to assign 1/4 of 1 cent of existing
state sales tax to state and local highways and roads. 31 The bill sunsets
in 2033, by which time it is expected to have generated $1.2 billion
dedicated to NDOT. Similarly, the Nebraska Legislature passed the TIA

in 2016 to allocate new revenue for targeted infrastructure investment
to increase mobility, freight movement, economic growth, and
transportation safety in Nebraska. %
9 Widening | -80 to six lanes between Lincoln and Grand Island: This
includes pavement, bridge, and interchange costs associated with the

widening of | -80. %
1 Widening or reconstructing urban state highways.
i Urban bridge capital improvements.

1 Planning and research costs: Vjigug"ctg"equvu"cuugekcvgf"y
Tplanningcpf "t gugctej 7" dwfigvO0

9 Costs to implement MTIS: MTIS resulted from a collaboration between
MAPA , NDOT , and the Federal Highway Administration (FHWA) to

examine the future transportation needs for the Omaha region. The
study includes all NHS roads, and non -NHS roads that NDOT and
MAPA have designated as priority corridors. 34

2.3.1 Data Sources

Table 2-6 summarizes the primary data and data sources that informed
needs for each element  of capital improvements. The following paragraphs
describe the data in greater detalil.
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